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ABSTRACT: The large agricultural area is getting a high risk of potassium (K) deficiency. Supplying K fertilizer to the soil
has become important management in rice production. The objective of this study was to determine the effects of
potassium fertilizer source on grain yield and yield components of Chai Nat 1 rice variety grown under different water
conditions. The 4x2 factorial in completely randomized design (CRD) with 4 replications was arranged for this study. Rice
is grown in the cement pot with the five sources of K fertilizer under flooded and non-flooded conditions. Applying K
fertilizer in the form of MOP + AS increased grain yield and straw dry weight by 31% and 22%, respectively compared
with no K fertilizer (control treatment), while no significant difference in the other K sources were found. Application of
K fertilizer in all treatments resulted in the higher number of tillers per hill and panicles per plant than no K application,
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except in MOP fertilizer. Rice grown under the flooded condition had 23% and 24% grain yield and straw dry weight
higher than that of non-flooded treatment, respectively. Similarly, the higher culm length, number of tillers per hill,
number of spikelets per panicle and 1,000 grain weight were found in rice grown under the flooded condition. Even
though, the interaction effects between K source and water conditions was not found in this study, but the source of K
and water management should be carefully considered when dealing with K management in order to improve grain
yield in rice production.

Keywords: Chai Nat 1 rice; yield; yield components; potassium
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Table 1 Analysis of variances (ANOVA) on the effects of potassium fertilizer on grain yield (14% moisture content) and

straw dry weight of rice variety Chai Nat 1 grown under different water conditions

Source Yield (g/pot) Harvest
Grain Yield (g/pot) Straw dry weight (¢/pot) index
Fertilizer
Control 158.3b 167.6b 0.45
MOP 156.4b 165.1b 0.45
POLY4 180.3ab 204.2a 0.43
MOP + AS 207.1a 203.4a 0.46
MOP + POLY4 181.4ab 183.9ab 0.46

Water condition

Flooded 195.0a 204.6a 0.45
Non-flooded 158.4b 165.2b 0.45
F-test
Fertilizer (A) ** **
Water condition (B) *x o
AxB ns ns
CV (%) 15.4 10.9

** = Significantly different at P<0.01; ns = Non significant; Means in each column followed by different letters indicate significant

differences using least significant difference (LSD) at P<0.05
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Figure 1 Relationship between grain yield and straw dry weight of rice variety Chai Nat 1 grown under different

potassium fertilizer sources and water conditions
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Table 2 Analysis of variances (ANOVA) on the effects of potassium fertilizer sources and water condition on growth

and yield components of rice variety Chai Nat 1

Culm No. of No. of Panicle No. of Filled 1,000
length tillers/hill panicles/ length spikelets/ grain grain weight
(cm) plant (cm) panicle (%) (9)
Fertilizer
Control 67.9b 9.3b 8.8cd 23.6 104 94.3 28.4
MOP 69.4ab 9.4b 8.4d 239 99 94.1 28.6
POLY4 72.1ab 11.8a 10.1ab 24.4 106 94.7 28.7
MOP + AS 73.1a 12.4a 11.0a 24.2 105 95.4 28.4
MOP + POLY4 70.1ab 11.3a 9.6bc 24.5 109 95.5 28.4
Water condition
Waterlogged 72.0a 11.1a 9.8 24.4 1133 95.1 29.7a
Dryland 69.2b 10.5b 9.4 24.0 96b 94.4 27.2b
F-test
Fertilizer (A) * ** ** ns ns ns ns
Water condition (B) * * ns ns *x ns **
AxB ns * ns ns ns ns ns
CV (%) 4.9 8.4 8.8 35 9.8 1.8 2.7

*, ** = Significantly different at P<0.05 and P<0.01, respectively; ns = Non significant; Means in each column followed by different letters

indicate significant differences using least significant difference (LSD) at P<0.05
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USunandiuanngu ﬁadﬂmaiﬁfi’mﬁmsw%zylﬁ‘uimLLaﬂﬁmamﬁmuﬁmqﬂ%u (Yoshida, 1981; Halvin et al., 2005; Mengel, 2006)
desmnlnunaiBonddtsfiuruaumamela Juilinageldsmemsvesd ity (Zain and lsmall, 2016) A1nKaMS
naassiiuandlifiuinnsladelnuadouvilidudndnmsunnnewssiiduiunaiuiy udliinadesuusdefuazimin
wén enanamldihmslatelnuwadousinruddylutmaaiyiulanmsvunerly Ssesiinadensaiwandninlusses

nsduiugruneuaaine asiunstadelnunaleslusseruardnsimunzanenaduasulndndnaldinwadeuiouily

3 (]
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aanandnldfivssansamanniu Sserasosinisnulunismnassiiielildteyadnaiidely uenanidviadenunadend
uansinafuiinaneninfisdurestanandn Tnedlviduinnislalelnunaifonsin MOP $auifu AS dewalidminandndnuas
dwinuiennsgean denndesiuTeauves Kafkafi et al. (2001) fiszyinteds 2 vladanuduiudidsindedu Tnonsldde
AS anunsavanUassuaulufioy (NH,) ﬁﬂhalﬁﬁmﬂﬂiﬁﬁmmm%smlaaau (K windu Tuaizideatudamalessu (50,%) il
nmsldde AS faiasannisudaduveslossuauszuing CU Au SO, fideglufu dwhliilasu so,” uanndnislddle
Tnna@eusida MOP WassfiaLAen (Pavuluri et al,, 2017) aamé’aqﬁ”umiiwsmuﬁawﬁwﬁﬁwudwmﬂdﬂaimmm%amﬁm
MOP iitesiiniienlddsmalridniinananuasiminuiohafindy (Fageria, 2014) uenaninandndnifistuinuunnss
fuszmriamsladelmuadeusiin MOP uay POLYS mnsumasesiliituinlnumadeusia POLYA Sdnsnwlunsifumands
widnuagiminuishsgeninisladeTnwaden MOP esnnsld POLYA aunsavanudes K ldunnd1 Ssinmavaaos
Taelnunadousia MOP #u POLY4 TuuSmalwunadeniifuusslonivindu nuitmsuanddes K wasty POLYS gsfis
86% T s MOP Uanuaas K" Lfiies 16% (Lewis et al. 2019) uananiey POLYA azdanides K uda §saunsn
Uanaesusyqlosauuin Cauay Mg danalsinisn3a (fixation) 138n139e#u (adsorption) K* Tageynadumieasiniinig
Tat)o MOP il K* ifiesiaiien uaznslads POLYA Ssanuden SO,> fifldutelifiefininluaskandniutu (Pavuluri et
al,, 2017) @oARa eI UNIIANYIVDY Lewis et al. (2019) wuinannsldde POLYE nsfiuaunsadanldes Ca™, Mg™ wag
SO, Il 102%, 71% uaz 127% muadu uazdsanunsatanaes K lsnnninmslats MOP iflesan Ca® luyud K Tu
oumeRumidsald K luasavaefudivinniu Suilaunmuastandefiniutufe dufunisldads POLYA ey
wiaslnunadendmsudndanumuizanuinniinistalelnuadeusiin MOP agnslsiinu nisidenldJelnunadeunis

Afladedadediudu q sauaie wWu dunulunisedesiuliisauasainlunisinlissyndld wasnindelinisldde

a

Tnunandeyn MOP luundmenaldsiuiule AS Miluunamedulasauwnunisladesise

anmnsliidnalaenswoninaiydvlauas mslinananuesin Tnsdnaiugdoum 1 Gudnuauiivnfmlld
m'ﬁifmg'maamxazmm%zylﬁuim %qwudwmamamamaaaEJNMﬂLﬁaUQﬂTuamwhisﬁaﬁw A9AAABINUNITANYIVY Xiaoguang et
al. (2002) seyimanAnduauiug 0305 Snandnanas ewdsuanmsdgnimuuuthdaduduks udlifinsdeusas
vosmanAnidolFsuifivutuiugimuslstindu (aerobic variety) msUgnimunanluanimiuseadmanssnuseszuunis
asrmendmineliAnannsedoniild Tnewuhieilnsmsduasgiuas Samnamela uazniadaunluanas Fsnsanas
ﬁanﬁnﬁmmé’mﬁuéﬁ’umsqvﬂfifﬁ']sga’Wn5ﬁmﬁamaﬂuamw1§wﬂaw?aamwmmfﬂ (Estein, 1972; Cao et al, 2002) Inesialy
anwindaflenumanzautenisugninn iesnlufunsndlegnihdsAnufisenidndu (reduction) Fe uag Mn fidesld H*
Iuﬂﬁﬁ%mﬁmmiﬁ 1 way 2 Audsu (@un1sii 1 16un Fe,0, + 6H' + 26 <> 2Fe," + 3H,0 aunisf 2 e MnO, + aH* +
2e" 4> Mn," + 2H,0) dawaliuil H* anas Seiinavilil pH vesRuiiudy daufusneil pH vesduanas esannisdesaany
Sunieinglasadunidluiu hldiRuufaansusulasenles (€O, WevhuFAzentu (H,0) lufuagyhlfiAansaasuota
(carbonic acid) Sausniaeaniu H* wax bicarbonate (HCO;) dwaviili H* lufiusiusnntu (Fageria et al., 2011) feifu lufiu
withdsSadlen pH TuRuusuidrgdreidunans (pH 6.5 - 7.5) Fevilirnandulselevivessigemsluudnlngisauda
T:wLmaL?‘uEmagjlugﬂﬁuaam3aza'miuﬁmﬁu§u (Yoshida, 1981; Ponnamperuma, 1984) %’qmaLﬂuiﬂlé’iﬁnﬁﬂqﬂiuamwhjﬁﬁ’q
ihiinsgeldlnunaidessnianminds msfnvimansvauesesislmunadesludnaeiusing q densgelduazmsaya
Tnunadouludiusing q vesdniivgnasninhduayliduh oraduteyaiiiuusslonironsdnnisdelnunadoudioiy
Handnluutsely
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LaN&E1581984

nsuWAUNTIRY. 2558, aanunmineInsiusasfiduvesUsemele. uvdsdeya:
http://www.ldd.go.th/www/files/80750.pdf. Auile 20 fiquisu 2563.

NIUIvINTNEAT. 2548, Muuzdnslileiuivasygia. undsteaya: http:/lib.doa.go.th/multim/e-
book/EB00271.pdf. Aulile 20 fquieu 2563,

N 19Uy, 83 arsTauunilag, aunay WA, 19Aa Shumng waveRA Wundu. 2541 MsRnwuAaEdnenwly
nsHARLazaaAmMNYIRENNEd 105 Tulwmnawiensuuy. u: 821-838. Tu: wanuAdednuassayiindomun Foq
win U 2539, Audidednunsuazaniinaaouniovis.

U997 QUa, Sodvs N899, WA FUUAT, UazAnde §1A1. 2559. NaveansIaNIsnadadITINiuMSeSELAuLAY

yipvosuson1siasaiuln nandndd wavaudRvesruuissens. Nemansaswaiuasuns 2: 39-49.

o Tnendn, anns 199138, eluw nansaing, uazses vesiu. 2553, anmidesinsuvesiiduuaznsdans

wily. unastoya: http://www.ldd.go.th/Thai-html/Work12/Project3/PDF/Allpdf. Fusle 8 ey 2563,
WIMUUIN. 2504, yppsiunnsrsvesnslitetfiensudnd . Ivnsinens. 3: 236-245,

an

o

nUATEERINISINYAS. 2562. alifnsinuasvesUsundlng U 2561. unastoya:
http://www.oae.go.th/assets/portals/1/files/jounal/2563/yearbooké2edit.pdf. AULD 8 Wy 2563,
w331 AN, et Tuumdnna, S3Nus wmensnw, wasdsney Ussdvdions. 2540. nsldlalnunadendnseing 4 sauiu

3
anil

Jodunididnadonananinuazuiualnunaidonlumdndn dmiauassedun. u.224-241. Tu: sr90umaNS
AupiiduANueaNaNysaivashular ledMnarSyiivdiemuy Usednd 2531-2535. naunuiluanugauauysaives
AunazdotuarSyivdlewun nowgiiaive) nSUIYINITNYAT, NTUNHA.

Cakmak, I. 2010. Potassium for better crop production and quality. Plant and Soil. 335: 1-2.

Cao, W., D. Jiang, S. Wang, and Y. Tian. 2002. Physiological Characterization of Rice Grown under Different Water
Management Systems. P.249-258. In: B. A. M. Bouman, H. Hengsdijk, B. Hardy, P. S. Bindraban, T. P. Tuong, and
J. K. Ladha. Water-Wise Rice Production. In: Proceedings of the international workshop on water-wise rice
production 8-11 April 2002. International Rice Research Institute, Los Banos, Philippines.

Dobermann, A, P. C. S. Cruz, and K. G. Cassman. 1996. Fertilizer inputs, nutrient balance, and soil nutrient-
supplying power in intensive, irrigated rice systems. i. potassium uptake and K balance. Nutrient Cycling in
Agroecosystem. 46: 1-10.

Fageria, N. K. 2014. Mineral Nutrition of Rice. CRC Press, Boca Raton.


http://www.ldd.go.th/Thai-html/Work12/Project3/PDF/All.pdf.%20ค้นเมื่อ%208%20เมษายน%202563

unnwss 49 atiufl 1: 1-11 (2564)./doi:10.14456/kaj.2021.1. 10

Fageria, N. K., G. D. Carvalho, A. B. Santos, E. P. B. Ferreira, and A. M. Knupp. 2011. Chemistry of lowland rice soils and
nutrient availability. Communication in Soil Science and Plant Nutrition. 42: 1913-1933,

Gething, P. A. 2000. Potash facts: Soil water. Available:
https://www.ipipotash.org/uploads/udocs/potash_facts.pdf. Accessed Jun. 20, 2020.

Havlin, J. L. 2005. Soil Fertility and Fertilizers: An Introduction to Nutrient Management. Prentice Hall, Upper Saddle
River, N.J.

Kafkafi, U., G. Xu, P. Imas, H. Magen, and J. Tarchitzk. 2001. Potassium and Chloride in Crops and Soils: The Role of
Potassium Chloride Fertilizer in Crop Nutrition. IPI Research Topics No. 22. Int Potash Inst, Basilea.

Kemmler, G. 1980. Potassium Deficiency in Soils of The Tropics as a Constraint to Food Production. In: Priorities for
Alleviating Soil-Related Constraints to Food Production in The Tropics. jointly sponsored and published by
International Rice Research Institute and New York State College of Agriculture and Life Sciences, Cornell
University in cooperation with University Consortium of soils for the Tropics, Los Banos.

Lewis, T. D., P. D. Hallett, G. I. Paton, and L. Harrold. 2019. Retention and release of nutrients from polyhalite to soil.
Soil Use and Management. 36: 117-122.

Lu, D., C. Li, E. Sokolwski, H. Magen, X. Chen, H. Wang, and J. Zhou. 2017. Crop yield and soil available potassium changes
as affected by potassium rate in rice—wheat systems. Field Crops Research. 214: 38-44.

Marschner, H. 1995. Mineral Nutrition of Higher Plants. Academic Press San Diego, CA.

Mello, S. D., F. J. Pierce, R. Tonhati, G. S. Almeida, D. D. Neto, and K. Pavuluri. 2018a. Potato response to polyhalite as a
potassium source fertilizer in Brazil. Hortscience. 53: 373-379.

Mello, S. D., R. Tonhati, D. D. Neto, M. Darapuneni, and K. Pavuluri. 2018b. Response of tomato to polyhalite as a multi-
nutrient fertilizer in southeast Brazil. Plant Nutrition. 41: 2126-2140.

Mengel, K. 2006. Potassium. P.91-120. In: A. V. Barker., and D. J. Pilbeam. Handbook of Plant Nutrition. CRC Press, Boca
Raton.

Mohammad, S. 1999. Long-term effects of fertilizers and integrated nutrient supply systems in intensive cropping
on soil fertility, nutrient uptake and yield of rice. Journal of Agricultural Science. 133: 365-370.

Pavuluri, K., Z. Malley, M. K. Mzimbiri, T. D. Lewis, and R. Meakin. 2017. Evaluation of polyhalite in comparison to muriate
of potash for corn grain yield in the southern highlands of Tanzania. African Journal of Agricultural Research. 5:
325-332.

Ponnamperuma, F.N. 1965. Dynamic Aspects of Flooded Soils and The Nutrition of The Rice Plant. p. 295-328. In: The
Mineral Nutrition of The Rice Plant. Johns Hopkins Press, Baltimore, Maryland.

Ponnamperuma, F. N. 1984. Effects of Flooding on Soils. P.9-45. In: T. Kozlowski. Flooding and Plant Growth. Academic
Press, New York.

Ranjha, Z. M., T. Waheed, S. M. Mehdi, and S. S. Rehman. 2001. Effect of potassium sources on rice yield. International
Journal of Agriculture and Biology. 3: 69-71.

Singh, M., A. K. Tripathi, and D. D. Reddy. 2002. Potassium balance and release kinetics of non-exchangeable K in a Typic
Haplustert as influenced by cattle manure application under a soybean-wheat system. Australian Journal of Soil
Research. 40: 533-541.

Xiaoguang, Y., W. Huagi, W. Zhimin, Z. Junfang, C. Bin, and B. A. M. Bouman. 2002. Yield of Aerobic Rice (Han Dao) under
Different Water Regimes in North China. P.155-164. In: B. A. M. Bouman, H. Hengsdijk, B. Hardy, P. S. Bindraban,



KHON KAEN AGRICULTURE JOURNAL 49 (1): 1-11 (2021)./doi:10.14456/kaj.2021.1. 11

T. P. Tuong, and J. K. Ladha. Water-Wise Rice Production. In: Proceedings of the international workshop on
water-wise rice production 8-11 April 2002. International Rice Research Institute, Los Banos, Philippines.

Yang, X. E., J. X. Liu, W. M. Wang, Z. Q. Ye, and Z. Q. Luo. 2004. Potassium internal use efficiency relative to growth vigor,
potassium distribution, and carbohydrate allocation in rice genotypes. Plant Nutrition. 27: 837-852.

Yoshida, S. 1981. Fundamentals of Rice Crop Science. International Rice Research Institute, Los Banos, Philippines.

Zain, N. A. M., and M. R. Ismail. 2016. Effects of potassium rates and types on growth, leaf gas exchange and
biochemical changes in rice (Oryza sativa) planted under cyclic water stress. Agricultural Water Management.
164: 83-90.

Zhang, H., M. Xu, X. Shi, Z. Li, Q. Huang, and X. Wang. 2010. Rice yield, potassium uptake and apparent balance under
long-term fertilization in rice-based cropping systems in southern China. Nutrient Cycling Agroecosystem. 88:
341-349.



